Proton resonance assignments and three-dimensional solution structure of the ragweed allergen Amb a V by nuclear magnetic resonance spectroscopy.
Essentially complete assignment of the proton resonances in the allergenic protein Amb a V has been made by analysis of two-dimensional NMR experiments. Conformational constraints were obtained in three forms: interproton distances derived from NOE cross-peak intensities of NOESY spectra, torsion angle constraints derived from J-coupling constants of COSY and PE-COSY spectra, and hydrogen bond constraints derived from hydrogen-exchange experiments. Conformations of Amb a V with low constraint violations were generated using dynamic simulated annealing in the program XPLOR. The refined structures are comprised of a C-terminal alpha-helix, a small segment of antiparallel beta-sheet, and several loops. A hydrophobic core exists at the interface of the alpha-helix and beta-sheet. The derived structure accounts for the several anomalous proton chemical shifts that are observed. The structure determined here for Amb a V is topologically similar to the structure determined previously for the homologous allergenic protein Amb t V [Metzler, W. J., Valentine, K., Roebber, M., Friedrichs, M. S., Marsh, D., & Mueller, L. (1992) Biochemistry 31, 5117-5127]; however, significant differences exist in the packing of side chains in the hydrophobic core of the molecules. Comparison of the detailed structural features of these two proteins will allow us to suggest surface substructures for the Amb V allergens that are likely to participate in B cell epitopes.